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Research  work  accomplished  under  this  contract/grant  includes  the  following: 

l) ,  X-Y  Tow  Tank  Facility,  This  facility'1  was  designed  and  constructed,  for  use  in  the  research 
described  in  3.  below.  It  consists  of  a  tank  15  ft  (4.6  m)  long,  3.5  ft  (1.1  m)  wide  and  3.5  ft  deep  with 
glass  sides  and  bottom  providing  unobstructed  views  of  the  interior  from  all  sides.  A  carriage  riding  on 
rails  over  the  top  of  the  tank  supports  a  second  carriage  which  moves  at  right  angles  to  the  first.  The 
latter  carries  the  experimental  body  which  can  thus  be  traversed  on  steady  or  unsteady  trajectories  in  the 
horizontal  (X-)  plane.  The  carriages  are  cable  driven  by  motors  which  are  computer  controlled. 

•  It  Experimental  Techniques  developed  for  flow  visualisation  in  the  Tow  Tank  included  improve¬ 
ments  in  laser-induced  fluorescence  and  particle-streakline  techniques. 

3.  Research  Accomplishments  are  described  in  detail  in  the  on  page  two.  Highlights  are  summar¬ 
ized  here: 

i  i  1  -» 

•  It  was  foundj  for  an  oscillating  body,  that* it  is  the  acceleration  phase  of  the  body’s  motion  in 
each  half  cycle  that  synchronises  the  vortex  formation,  and  thereby  influences  both  the  magni¬ 
tude  and  phase  of  the  forces  on  the  body  (which  are  of  central  importance  to  flow-induced  vibra¬ 
tion).  ' 

•  It  was  demonstrated  fernhe  first  time>how  flows  with  truly  two-dimensional  parallel  shedding 
can  be  achieved,  which  can  now  be  directly  compared  with  the  many  2-D  numerical  simulations 
presently  being  carried  out. 

•  It  was  shown  that  the  transition  to  three-dimensionality  in  the  cylinder  wake  involves  two  stages, 
each  of  which  is  associated  with  a  discontinuous  change  in  the  mode  of  vortex  formation 
(corresponding  with  different  scales  of  streamwise  vorticity).  The  second  discontinuity  is  partic¬ 
ularly  interesting  as  it  involves  a  competition  between  two  modes.  > 

•  It  was  found  that  vortex  dislocations,  which  appear  when  sections  of  a  cylinder  span  shed  vor¬ 
tices  out  of  phase  with  neighboring  sections,  are  fundamental  features  of  both  the  laminar  and 
3-D  transitional  cylinder  wakes.  The  resulting  large-scale  A-structurcs  have  also  been  forced  to 
occur,  and  have  been  found  to  have  distinct  similarities  with  turbulent  spots  in  a  boundary  layer. 

•  It  was  shown  that  the  variation  of  base  pressure  coefficient  with  Reynolds  number  shows  a 
remarkably  good  correspondence  with  the  variation  of  the  Strouhal  number,  at  low  Reynolds 
numbers.  It  is  also  possible  to  relate  the  variation  in  base  pressure  with  the  physical  modes  of 
wake  formation  found  in  previous  studies. 
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